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of the natural rubber have not been satisfactorily reproduced. Nevertheless,
a measure of success has been attained in certain directions, as, for example,
in the production of vulcanite or hard rubber, and to a lesser degree in the
manufacture of solid tyres (an instance is given in the article cited above of
one having run for " many thousand kilometres/5 but this is quoted as an
exceptional case).
Only under the exceptional circumstances occasioned by the blockade,
however, was the manufacture resorted to, and with adequate supplies of raw
rubber at current prices it is difficult to see how a synthetic process is to
succeed. Although it is practically certain that natural rubber is a polymer
of isoprene, it is equally certain that the mode of polymerisation and the
ultimate degree of polymerisation are important factors which determine
the properties of the final product. Until our knowledge of these matters is
extended it does not appear to be possible to produce, except it be fortuitously,
a synthetic material exactly similar to the natural rubber.
DERIVATIVES  OF CAOUTCHOUC
ACTION OF HALOGENS
The reactions of caoutchouc with the halogens were studied by Gladstone
and Hibbert (loc. cit.), who found that on treating chloroform solutions with
chlorine in diffused light addition compounds were formed, but that at the
same time hydrogen chloride was produced, indicating that substitution was
taking place concurrently. The reaction product was eventually obtained
as a white powder having the formula C10HI4C18, which corresponded to the
addition of six atoms of chlorine and the substitution of two further atoms for
two atoms of hydrogen in the parent substance, C10H16. From a consideration
of the optical properties of caoutchouc they had formed the opinion that three
double bonds were present for each C10Hie unit in the molecule. The reaction
with bromine in dilute solution, however, yielded a white product having the
formula C10H16Br4 and even in presence of excess of the reagent the highest
content of bromine obtainable was in the case of the substance C10H15Br5,
in the formation of which substitution occurred as indicated by the evolution
of fumes of hydrogen bromide. No reaction was observed in the case of iodine.
The reaction products with chlorine have been very little studied, probably
owing to the difficulty of controlling the reaction so as to avoid substitution,
but it may be noted that by working with an ice-cooled benzene solution
a less highly chlorinated compound than that obtained by Gladstone and
Hibbert is formed * although from the formula C10H14C16 it is evident that
* Hinrichsen, Quezisell and Kindscher, Ber.9 1913, 46, 1283.